The participation of intracellular buffers in stabilizing hydrogen ion concentration in body fluids (1) is suggested by studies in which mineral acid has been administered at rates in excess of renal excretion of acid (2-4). Neutralization as bicarbonate of retained carbon dioxide (5-8) also indicates the role of intracellular buffers when acid loading overwhelms respiratory and renal regulations of acid-base equilibriumi. While intracellular buffers might be-expected to participate in neutralizing excess alkali, studies of the distribution of administered bicarbonate in cat muscle (9) and in the whole body of man (10) do not allocate to intracellular buffers a significant role in neutralizing administered alkali.
The participation of intracellular buffers in stabilizing hydrogen ion concentration in body fluids (1) is suggested by studies in which mineral acid has been administered at rates in excess of renal excretion of acid (2) (3) (4) . Neutralization as bicarbonate of retained carbon dioxide (5) (6) (7) (8) also indicates the role of intracellular buffers when acid loading overwhelms respiratory and renal regulations of acid-base equilibriumi. While intracellular buffers might be-expected to participate in neutralizing excess alkali, studies of the distribution of administered bicarbonate in cat muscle (9) and in the whole body of man (10) do not allocate to intracellular buffers a significant role in neutralizing administered alkali.
The extent to which blood and tissue buffers participate in neutralizing alkali infused as sodium bicarbonate has been studied by measuring changes in the total quantity of extracellular and erythrocyte sodium, potassium, bicarbonate, and chloride following infusion of sodiuim bicarbonate into nephrectomnized dogs. Prelimninary reports (11, 12) were based oni experiments in which extracellular fluid volume was approximated by inulin distribution. Subsequent studies in this laboratory indicated that radiosulfate distribution more closely approximates extracellular fluid volume in the whole animial than does inulin distribution (13) . Therefore these studies have been repeated using radiostilfate distribution to measure changes in extracellular fluid volume. No definitive publication of the original experiments is contemplated.
The results of otur recent experiments indicate that when 20 mM of sodium bicarbonate per kilogram of body weight are infused into a nephrectomized dog over a period of two and a half hours, 1 Supported by a grant from the American Heart Association. 2 Present address: Physiological Laboratory, Cambridge, England.
three-fourths of the added sodium and two-thirds of the added bicarbonate remain in extracellular fluid, while one-fourth of the added sodium probably exchanges for intracelltular hydrogen ion.
EXPERIMENTAL PLAN Dogs w-ere neplhrectomized immediately before each experiment to eliminate renal excretion of water and ions and to permit more accurate measurement of the volume of distribution of radiosulfate. Control values for sodium, potassium, bicarbonate, and chloride in extracellular fluid and in the circulating erythrocyte mass were established three and four hours after nephrectomy. One and two hours after the production of severe metabolic alkalosis by infusioni of sodium bicarbonate (0.6 normal in the first group of four experiments, 0.3 normal in the second group of four experiments) the total amounts of each of these ions in extracellular fluid and in the erythrocyte mass w-ere re-established. Ion transfers to and from extracellular fluid and into and out of circulating erythrocytes were calculated from the differences in mean ion contents observed in the two control and two alkalosis observations. Results of four control experiments performed under comparable conditions have been reported previously (4).
EXPERIMENTAL PROCEDURE
Healthy, moderately lean, adult male dogs were lightly anesthetized w ith sodium pentobarbital, weighed and nephrectomized bilaterally. Radiosulfate (S'3O4) and (in three of eight experiments) radiochloride (Cl36) were infused as previously described (13) . Two and one-half, three, three and one-half and four hours after infusion of radioisotopes arterial blood samples were drawn for measurement of plasma radiosulfate concentration and plasma specific gravity. Additional samples were obtained at three and four hours for measurement of plasma and whole blood sodium, potassium, CO2, chloride, and for plasma radiochloride concentrations, plasma pH, whole blood water content, hematocrit and, in the second group of experiments, for plasma inorganic phosphate concentration.
Following the four-hour blood sampling sodium bicarbonate was infused through a polyethylene catheter inserted through a femoral vein into the inferior vena cava. In the first group, 0.6 normal sodium bicarbonate was infused at In the first group of experiments the calculated increase in anion equivalence of plasma protein with rising pH is largely offset by the decrease in concentration of plasma protein following sodium bicarbonate infusion. Anions other than those analyzed for have accumulated apparently in extracellular fluid. In the second group of experiments the decrease in plasma protein concentration following infusion exceeded by 2.3 mEq. per liter the increase in anion equivalence expected from increasing pH. Plasma inorganic phosphate concentration increased an average of 0.4 mEq. per liter in this group of experiments. Thus approximately 5.6 (3.7 + 2.3 -0.4) mEq. per liter of undetermined anion has appeared in plasma following infusion of sodium bicarbonate.
Changes in ion content of circulating erythrocytes and in osmolarity of plasma water contributed by monovalent ions observed in control experiments under comparable conditions have been previously reported (4) . DISCUSSION These results indicate that in the nephrectomized dog three-fourths of the sodium and twothirds of the bicarbonate infused as sodium bicarbonate remain in extracellular fluid as measured by radiosulfate distribution. In contrast to earlier reports by us (1) and others (15) of studies based on inulin distribution total extracellular chloride increases only slightly and by an amount approximating the measured decrement in chloride of circulating erythrocytes.
The marked increase in carbonic acid concentration and pCO2 of plasma which can be calculated from data of Tables I and II The fraction of infused bicarbonate disappearing from extracellular fluid exceeds considerably the fraction of infused sodium disappearing from extracellular fluid. From Table IV (Table V) . The initial ratio of chloride volume to radiosulfate volume is in agreement with that previously calculated (13) and remains unchanged after infusion. Since the chloride volume exceeds the sulfate volume, the fraction of infused sodium and bicarbonate not accounted for in the chloride volume is smaller (9 per cent and 15 per cent, respectively). Reasons for considering that radiosulfate distribution is a better measure of extracellular fluid volume than is chloride distribution have been summarized previously (13) .
The fraction of infused sodium bicarbonate not accounted for in extracellular fluid may 1 ) diffuse into cells, increasing intracellular sodium and bicarbonate accordingly, 2) may be neutralized by intracellular buffers, hydrogen ion derived from cell buffers exchanging with sodium and reacting with bicarbonate to form CO2 and water or 3) may be neutralized by ion exchange at surfaces of extracellular solid structures (21, 22) . These possibilities have been discussed by Singer, Clark, Barker, Crosley, and Elkinton (20) .
Regarding possibility 1, Wallace and Hastings (9) 
